Wild ginger (rhizome o f Zingiber cassumunar (Roxb)) has been used in folklore medicine through out tropical parts of East Asia e.g. in Thailand, as a remedy against throm bophlebitis. Prelim inary tlcexperiments o f the lipophilic extractives revealed the presence of two red spots (silica gel; toluene-C H Cl3 [2:8]; R f = 0.20 and 0.18). The fractionation of a toluene-extract from lyophilized rhizomes led to the isolation o f both these pigments, which were nam ed cassumunaquinones 1 and 2. The isolation procedure [1] comprises firstly chrom atography on silica gel columns using toluene-CHCl3 [2: 8] followed by re chrom atography on SC (using toluene-CH Cl3 [2 : 8], toluene-acetone [9:1] and cyclohexane-ethyl acetate [9:1 ], as eluents) and finally chrom atography on thick-layer-plates. Although the pigments are rather unstable against oxidation and light and are present in only small concentration ( 10~3% of the dried drug) we were able to obtain them in a crystalline state.
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Cassum unaquinone 1 (CQ 1), m. p. 183.5-185 °C had the molecular formula 12C 19H ,60 5 (M + 324.0998) and cassum unaquinone 2 (C Q 2) had m. p. 163.5-165 °C and formula 12C20H 19O 6 (M + 354.1086) .
Cassum unaquinone 1 (CQ 1) had /max(CHCl3), 241 (4.33), 275 (4.27), 279 (4.29) and 346 nm (3.39) and cassumunaquinone 2 (C Q 2) ab sorbed at 242(4.34), 275 (4.24), 280 (4.24) and 325 nm (3.69). The UV spectra of the two com pounds showed that they were closely related, and m oreover were extremely sim ilar to lawson methyl ether (1) which absorbs at 241 (4.23), 247 (4.24), 276 (4.17) and 333 nm (3.45). All three compounds also showed the same peaks at 1668, 1615 and 1600 cm -1 in the carbonyl region of the IR (KBr) spectrum. The *H NM R supports the hypothesis that both com pounds are 2-methoxynaphthaquinones as CQ 1 has signals due to H-3 at 6.15 s * (1 H) and the 2-OMe at 3.83 s (3H ), and C Q 2 has the corre sponding signal at 6.07 s (1 H) and 3.83 s (3 H). These compare with similar signals from 1 at 6.15 and 3.86. The *H NM R spectrum of CQ 1 differed from that of 1 in that 1 shows a four proton multiplet between 5 7 .6 -8 .2 , whereas in that region the *H N M R spectrum of CQ 1 has signals at 8.15 d, J 7 (1 H) due to H-5 (see structure 2), 7.8 d.d. J 65, 7, J67, 7, (1 H) due to H -6 and at 7.6 d. J 1 (1 H) due to H-7. C Q 2 similarly has signals at 8. CQ 1 exhibits peaks due to three aromatic protons as a m ultiplet from 7.15-6.75, together with peaks due to two arom atic methoxyl groups at 3.94 s (3 H) and 3.89 s (3 H). Hence the 5-or 8-substituent of CQ 1 is a dimethoxyphenyl residue.
C Q 2 shows two arom atic protons at 6.6 s(lH) and 6.46 s (1 H) together with three methoxyl signals at 3.94 s (3 H), 3.89 (3 H) and 3.88 s (3 H). Thus CQ 2 is a 2-methoxynaphthaquinone substituted at C-5 or C-8 by a trimethoxyphenyl residue, o f which the substitution pattern is such that the arom atic protons are para.
That C Q 1 and CQ 2 are indeed 2-methoxynaphthaquinones is emphasised by comparison of the 13C NM R spectra of these com pounds with 1 (Table I) .
The 13C NM R spectra o f CQ 1 and CQ 2 also enables the aryl residues to be defined as 3,4-dimethoxyphenyl-and 2,4,5-trimethoxyphenyl-respectively. W hilst the correspondence between these sig nals and those calculated for simple arom atic com pounds is by no means exact, they are the best that can be obtained from calculations o f all possible substitution patterns. The calculations were done by using increments for simple phenyl residues [3] and clearly suffer from some limitations when applied to the highly hindered systems present in CQ 1 and CQ2.
It rem ained to define the position of the aryl sub stituent as being at C-5 or C-8. This was done by examining the C-H coupling constants of C -l and C-4. For CQ 1 having an 8-aryl substituent (structure 2), C-l can couple only with H-3, with a large coupling constant, and C-4 can couple with a me dium coupling constant with H-5 and a small one with H-3. This was indeed the pattern found for CQ 1. C-l had only a one proton coupling of 7.5 Hz, whilst C-4 had two coupling constants of 4.5 and 1.2 Hz. If the aryl substituent had been at C-5, then C -l would have a large and a medium coupling constant (7.5 and 4.5 Hz) whilst C-4 would have had a single small coupling of ~ 1 Hz.
The pattern found can only be explained by structure 2 which is accordingly assigned to cassum unaquinone 1. By analogy, and in view of the great similarities o f the IR, UV and *H and 13C NM R spectra between CQ 1 and CQ 2, cassumunaquinone 2 is assigned structure 3 *.
The possible biosynthetic relationships between CQ 1 and C Q 2 and the 3-aryl-4-styrylcyclohexenes also isolated from Z. cassumunar are delineated in the following communication. Briefly, it seems likely that the cassumunaquinones arise by Diels-Alder re action between 2 -methoxyquinone and 1-arylbutadiene, followed by oxidation. The 8-substitution pat tern is exactly as expected from such a reaction.
*
Following completion of the draft of this m. s. it became known to us that CQ2 had very recently been isolated and characterised by X-ray crystallography [2], Our structure agrees fully with that found by X-ray analysis and our methology complements that used in the X-ray study. 
